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Abstract 



PROBLEM TO BE SOLVED: To provide a sputtering target capable of improving the electrical properties and 
quality of an Nb film as a liner material for an Al film at the time of forming an Al wiring film by the application 
of a DD wiring technique or the like. 

SOLUTION: The sputtering target is composed of high purity Nb having <=3000 ppm Ta content and <=200 
ppm oxygen content. Variations in the Ta content in the sputtering target are regulated to <=± 30% over the 
entire target. Variations in the oxygen content are regulated to <=± 80% over the entire target. Respective 
crystalline grains of Nb in the sputtering target have a grain size of 0.1 to 10 times against the average grain 
size, and the ratio of grain size between adjacent grains is regulated to 0.1-10. The above sputtering target 
can be suitably used for the formation of Nb films 6 as liner material for Al wirings 3, 7. 
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Sf;^7 hM7c££f(lfflLT»£JgNb£f#fc. CltfD 
J:5&»&lNb£iKoj&>J?imU Clfi^Sr 10^ 
^tlsJ^T'jillEB^glLT. Ta^ffitfU&S 6 
TOON b 4 >-rfyh (Eg 230ma) Omtt:. 
[006 2] dn<?><7)#Nb>f yrf /h^fig 130nmtC 

230— 240Mit^3iL. S&fc^nXfB&C 
ttg320~ 33fom<7)PJK:Kfc Lfc. ^ft*>RS«»Nb 
8tfc*f LT m-emi00t:xi2()iiinC7)^fr-^iJ!!!S$-ii[ 

[0063] iMzttimmwv&N brnmssojiL 

TP-MHA 1 jBJg 400- 600r. JE&25 

Okg/ctf ^T**7h71/XU, ?-y»sYWMt 

320mmX^$l()inmit1)ift&nX-r5<rfcfcJ:oT. 
BWfc-f&NbXAy h£-£*l-mf#fc. 
[0064] ClOidfcLTSIfc ^@S<0Nb^-y«y 

■CSISLfc. Ta^*«(ia^ffiffl?tlTV^ICP- 

ae s ( i&tcr? x-^w.Twmytmx^n ■. -m a- 

€TO£aiSSPS1200A ) tZi^Xmttl. 

N b ^— y y h^T a^Sfc -tO/^'y^f 1 (C 

[0065] ifcfc. ±^U^ ^|»Nb^'?»/^^- 

-/^. WE : lXlO- 5 (Pa). ai^jDC : 15(kW). X/*y 
?m§\ : KminXT^TT. ^I^lSS-^lSL^S i 

•>xvN(8>f y^) ±fc:NbH^«jgt. iSSSrt^ft 
Tff$ 0-5)i£B tf)54^Hg£?Bj£Lfc. Al 
-0.5wtZC u^-y-y h£fflWC. t?£Ltz3kft tM&. 

*»Lfc«. *^=3:A ljg5rCMPm*-fS^fc^J: 

[0066] 

[^u 



(8) 



13 





Tatti 


Ta^ffi© 




No 


(pja) 




(siQcm) 


No. 1 


550 


11 


11 


No. 2 


1550 


27 


3.5 


No. 3 


1830 


40 


3.9 


Na4 


2540 


5 


3.8 


Wa5 


3300 


17 


10- 5 


Na6 


8220 


58 


15.8 



$£§[§2000-1 04 1 64 
14 



[00671HS6H2 

mimitffimtzLTimLtiw&mNbz 3hiebi 

»LT>fyrf yh^#MLit. dONb>fyrf yh^|| 20 

x mtoNbtrsffSLfc. lasoaiasti 3wrc. 6 

800TX UOOIC. 1300^;^ U Ztl^tl 60nin£7> 

[0068] 0% omwNhmtm^x. zti 
ztimtmi tmm£LxubxJ^y??-y>y 

§L£. Ta^fitov^TJiUffiWl PC 
-AESfcJOrfrflfU:. Ta-&Wft«1830ppB . 

^*7-y#{i mx-h^ti. 30 

[0069] JJBU: bZJly ? 

: 1X10-5 (Pa). tfcfjDC : 15(kWh X^'-y 
?l$fa : l( B in)<D3HrrC\ ^*>ffi&*i£«&£U:S i 

>>x^<My^) ±tNbig£j£igu mmm^tb 

xmZ 0.5jub R£$j£L£. A 1 

3feg Lfcft. A 1 H£ C M Ptiitl. i fc fci 40 
[0070] 

[f!2] * 









Ko 


CC) 


(MOca) 


Hal 


warn 


18 


Ma2 


300 


17 


Na3 


600 


3.5 


Ra4 


800 


12 


Ha 5 


1100 


11 


Ka6 


1300 


11 



[007 1 JHSS0I3 

4i\ im*^3ettBIABKNb*jlttU -n^> 
[007 2] ;fl^>£0#Nb>f>'^7 130mfc: 

&££T1£9&5IU ^ii^i4oox:-cr--^t^. 

WtfttS 230- 240mmlfcTi8iU S^fc^OXffl^C 
fig320~ 330M^P3«[^fc L^r. £*l£>PJB?KONb 
LT «L«Lll0(rc xi20«in<7^-ri^!!SI^» 

[0073] ±MLtzm!mm>&Kbm£WffiMi.L 

7°l/-hfflA 1 400- 600X:. JEE&25 

Okg/cn 2 cO^fefrT* >y byUX LX . ^-^'yhStfi: 

g 32()mx^$i()miTtlSISSio:-rsc:i:fc:«t-5T. B 

[00 74] £tf)J:dfc:LT#fc: SSgONb^-^y 

XIMS? • #^«JRSS ( LEC oagTC-436 (ffifl 

45) ) Nb*-y y h«titf>iHMrtrm 



(9) 

1 5 

[00 7 5] JJELfc Om<7)tibX'*>yf9- 

lXlO- 5 (Pa). tB^jDC : 10(lcWh Xtt-y 
fim : 3(«in)<7)£ttTt\ fftfiSI^MLtS i 

Tmz2Qv* n^Ji— m&f&Lfc. %<m. a i - 

0.5wtZCu^-y>h5:fflV^T. ±SL^frk^«=2: 

^Lfc®. £#&AlM£CMPTlif*-rs;ii:fc:«i:') 10 
ot£££3£3(3irf. 



[0076] 
[313] 



9 — fv V 








No 


(PPM) 


/t^ty* CO 




Ral 


10 


±82 


4.2 


Ha 2 


10 


±40 


ao 


Ka3 


50 


±23 


3.1 


Na4 


60 


±64 


3.1 


Ka5 


100 


±27 


3.2 


Ha 6 


110 


±68 


3.4 


Ka7 


140 


±38 


3L5 


Ha 8 


320 


±31 


41 


If a 9 


630 


±22 


44 


Fa 10 


820 


±20 


47 



20 



yKiCB2-i«R7)^fflviT*RLfcNbK^«r 30 
[0 0 77] 

b>f>'=f?h&fgKLfc. ^^)Nb>fyrf-yh^||ife05 

3fc^-^T^ejniut&. aasiftfrsxir 6 
fBKaNbtr£#KLfc. n^iastt 3arc. 600 40 
x:. 80or. noonc. imx:t «i*h. 60Bin^ 
MUI£fTo£„ ifc. £»»£ft3&»Nbtr£ftKL 
fc. 

[0 0 78] Z<7)£o% G^<7)Nb$t£m^X. Zil 

SLfcigIL HS!0!3fc:;fett£i£B3 *>*-y*hfcH 
[0 0 79] <fcfc, JJBLfc tim$S7>KbXrt~,99- 



^P2000-l 04164 
1 6 

*p9* : lX10-5(Pa) N tfcfjDC : 10(kWh XKy 
?l%m : 3(«n)<3^frTT\ TOKBillfcJRSLfcS i 

*x/\<m ±£Nbig£j£iiu Bmm***> 

xm220u* <r>=74 1— KfcJftSLfc. A 1 - 

0.5wtZCu^-^'^hS:ffll^T. JUEUWfcfrfcBttfir 

«L^tt. ^=5rAlHf-CMPm*^^i:tJ:0 

<9*££S:3E4£^-f. 
[0080] 
[*4] 









Ko 


CC) 




Nol 1 


&«3 


49 


If a 2 


300 


43 


Ko.3 


600 


3.8 


Xa4 


800 


3.1 


No. 5 


SI00 


2.9 


No.fi 


1300 


3.0 



vh (m*3 '- J me)Zm^Xfmlt:tibmmffit 
*Nb5-f^Rfcir*4I!lMfcffl^&£fcfc:J:-> 

[0081 ] mm5 

*-*\ mmm 1 1 &miz Lxim lisb&mk b £ e b 

3£»LT. fig 230nm<7)Nb>r >:^-y h£f£|?Lfc. i 
<7><fc 3 &N b >f y =f -y h £*f LTHSgfll 1 HffcGtfBS 

XLfc. Srfc. JnX^UJ[*ffi(i. {100- {Wffia 

T.m>Ki>mcr>mz/4y^>vhcrmz) xioo } t-r 
[0082] ^c7)i a t: txntimmoH bmi^tt 

X. -en-fillKXTCX 120min <T)4kfrXi*8mZm.LX 

ma&mtit:. zti^NbmmmxLxm^ 

hfflA 1 ^Sk^SJS 400— E*250kg/cii2 

x®$lOnmi-CHHSfinX-rSii:t«J:-pT. BWk-TS 
[0 083] ^fc. ±Ctfc#Nb^y^^-y y h 



1 7 

<03#Tt\ S i »>x;\<M >+) ±.lzm% 0.5v» O 
[00 84] Ztlt>&NbmiZ^X. Nb^BSO^ 



(10) ^2000-104164 

1 8 

[0085] 





tor* 


mm 


vtssmt* 






No 






tamm 


mm 


TG*v<7tt 


(*»iau) 




» 




» 




W 


«/» 


1 


95 


30 




0.6 


2 


0 


2 


87 


70 


45 


1.2 


5 


0 


3 


55 


100 


7.8 


5l8 


12 


0 


4 


25 


190 


0.05 


5 


35 


18 


5 


33 


280 


I5l8 


17 


45 


(L6 


6 


24 


350 


2X2 


58 


67 


1.2 



fcLTfl*LfcNbXTCy**-y-yh (|£H4 20 

6)-m. -eii^ffl^T^iL^Nbigift&fe^xh^ 

[OO86]3ISg0«6 

^isfiwi 5 1 mmt lx „ KLmsz nsMtsxvE&z 

ftbfcNb££#U mm^L. htUt 30CTC. 6 
oor. sara ihxtc. 1300x:t (tMneymxmZML 

X. 6g®ONb«£ftl&Ufc. -ix^ 6@gtf)Nb» 30 



[0 0 87] mz. IMLtii 

9. WE: lXl0- 5 Pa. ai^JDC : 15kW. X^v9^ 
Wi : lminiO^ffT-C. S i *>xy\(8>f y*) _h£J£3 
0.5/zm ONbJg£Wf*u£ISLfc. j£HL£ 
s imtotoMi&L&L 500ft fc Lfc. 
[0088] >Iil£>#NbjSfcroVv^ NbJg H 1i&<?>¥ 

>fXfttJJ:l^*w^'y**«eLfc. S£>fc. #Nb 

[0089] 
[^6] 















Ho 






smm 










no 


{/£■) 


m 




» 


«/» 


1 












3L5 


2 


m 










1.2 


3 


600 










ai 


4 


800 


10 


a5 


7.8 


1.2 


0 


5 


1100 


30 


L3 


f. 1 


44 


0 


6 


1300 


70 


4.7 


a7 


12 


0 



[0090] 



(11) 



1 9 
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1 sims. 

2. 4. 9 

3. 7 Al 

5 ffittig 

6 Nbjg 

8 DDflBs#)A 1 



[01] 



7 6 7 6 'l 6 




(72) ^ mm 



